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Where JULIAN is the day of the year and 80.5 is 21 March at noon — the vernal equinox. Then the true longitude 2n(JULIAN — 80.5)

of the Earth’s position is calculated as:
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The last step is to calculate the eccentricity factor p~2:
1+ ecos(A — )
P == 1 — e?
From which the algorithm returns the same variable (SOLCON) as the existing equation (panel 2a):
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Sq
SOLCON = ?
And the declination (DECLIN)
8 = sin~1(sin(e) sin(1))
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Where 365.2596358 is the anomalistic year, JULIAN is the day of the year, and @ is the longitude of perihelion (see panel
2Db).
The 2"d order equation of time is then given by:
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Where y is:

y = tan? (g)

At here is then used to calculate the hour angle and finally the cosine of the zenith angle as per panel 2c.
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3. Results

« The eccentricity factor is less accurate than the new calculation, even for periods close to 1970 CE. The inaccuracy
is most evident when the timing of perihelion is further from present day values (Figures 1 & 2).

« The cosine of the solar zenith angle (Figure 3) contributes the largest component to the incoming radiation anomalies
(Figure 4).

« The changes in the true longitude of the Earth’s position (1) which propagate through solar declination (§) to the
cosine of the solar zenith angle is the largest component of the anomalies between the algorithms.

 The new calculation provides slightly more accurate estimations of incoming solar radiation for present-day
simulations but critically allows for simulations with Earth orbital parameters that are not near present-day conditions.
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